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AN IMPROVED SPH TECHNIQUE FOR FRACTURE MODELING

The purpose of the proposed research was to enhance the Smoothed Particle Hydrodynamics
(SPH) code named MAGI. With these improvements, the MAGI code could solve the
enormously complex problem of simulating Behind-Armor-Debris and subsequent interaction of
the spall cloud with threat target components as well as the fragmentation of warheads and other
explosively driven devices. The proposed work would have involved several improvements to
the numerical implementation of SPH. This was possible, as two of the worlds leading experts in
SPH, Larry Libersky and Ted Carney, were employed by NMIMT/EMRTC and both contributed

to the proposal.

The PI’s were intending to add contact and free-surface boundary conditions to the normalized
version of MAGL. The one-dimensional case was completed when work was suspended.

Unfortunately, by the time the contract was delivered, Larry Libersky had left EMRTC and Ted
Carney resigned soon after. There were no other researchers at EMRTC that were competent to
complete the contract, so the work was suspended and the contract terminated.




‘9}810Sq0 BJB SUCHIPS SNOIABIJ

288 wIoj ad

pas i

Az 2 L

uossalad ‘G M

FUNLYNDIS P

8dUeUI4 '3 UIWIPY 10}
juspisald aoIA

“papodal uaaq aABY ,SUONUBAU] 103IqNS, (B Jey) p

Y mm\a@ooa S ey} ,'SUOHUBAU|
103lang,, Jo ainsopsip Ajpwit} pue uonesyuapl Jdwosd g, 004d sey Aped Suipodas ay) jey) Aipeo | o

IuLq
uosigled ‘G M

(I 1323 "1527) V101430 YOLOVHLNOOBNSAIOLOVHINDD GIZINOHLNY 40 IWVN &
ex) (uonezivebio Woid-uoN ~ X 3 sseursng (lewS 1 pauinbes 10N) HOLOVILNOOSNS/HOLIVHLINOD A8 1HO43Y 40 NOILVOIJILYZD 2
NOLLYOIJILE3D - Il NOILD3S )
3INON
uonaidwod {S)LovdINODENS (WIWNAA) JequnN
pajewns3 (z) piemy (1) ¥3IANN A3WHOIY3d eleg (2} esneid (1)} (SYON HOLOVHINODENS (8poD dI1Z epnoul) SSIHAQY (S)HOLOVHLINODENS 40 INVN
(QOWWAA) S3LVA LOVYLINODBNS 38 OL ¥HOM 4O NOILLINOS3a ‘° LSLIHOINY AIN3LVd. ¥V4Q P ? q e

(@115 05 ,'SUON., JIl HOLOVHINOIBNSAHOLIVELINOD A8 GIAUYMY SLOVHINODENS ‘9

{esned , s1ybpd Juajed,, e Bujuieiuod) SLOVMLINODENS - Il NOILO3S

uonednddy Jusied Jo sewiunod ubiesod (2)

uonueAu) Jo o) (1)

(9po9 diz epniou)) sekojdw3 4o ssaippy (9)

(8po) diZ epnpul) Jekojdw3 jo sseuppy (9)

Jakojdw3 jo sweN (q)

sehojdw3 jo swen (q)

(I 18914 "1se77) JOJuaAu) jo Bluep (e)(2):

(IN 18114 '1sen) JojueAu] Jo eweN (e)(1)

G314 38 1M NOLLYOITddY IN3LVd Y HOIHM NI S3I4INNOD NOIH04 0310313 B

HOLOVHANOIENSAIOLOVHLNOD AB Q3A0 T3 1ON (S)HOLNIANE 40 HIAOTGNI )

S1OVHINODENS ANV SNOLLNIANI 40 1¥0d3

INON
ON (2) seA (1) oN (p) saA () oN (a) saA (e) "ON IN31Vd
¥3D1330 ONILOVHLINOD OL uBlasod (2) saels papun (1) ¥O 'ON Tviy3s
Q3IABVMHOL ININNOISSY SNOLLVONddY LN31vd NOILVONddY IN3LVd (SINOILNIANI 40 34IL (IW 1804 1se)
YO INSWNYLSNI 314 OL NOILO33 "ON 3¥NSO12SIa (S)HOLNIANI 4O (S)IWVN
ABOLYWHIINOD 8 P E q ®
(aiels 05 ,'@UON., JI) HOLIVYLNODIBNSAHOLOVHINOD A8 G31¥0dIAY 38 OL QIHIND3Y .SNOILNIANI 1D3r8NS. ‘G
SNOILNIANI LO3r8ns - | NOLLD3S
1L£808661 oL4a 10828 WN ‘0110008
aoe|d £0Ja7 108
H0TLLE6L  WOWd © 10212661 0508-2££0Z DG '84v Buliog 10ZL2661 OLYW3
Giig Wy “aAy uedung oLt
(QANMAL) QO3 ONLLYOCIY ¥ (QQWWAR) 31.vQ QYYMY P : (8poJ diZ @pnpul) SSIVAAY a (QAWWAA) 3LV QEYAY (8poD diz epnpoul) SS3¥AAV @
WNIS ] X WI3LIN 8 8¥10-1-86-0296¥4 WN/HSOdVY 8v10-1-86-0296%4 >mo_o:_._uw.r *» Bului jo isul NN
(8u0 X) 1¥Od3Y 30 3dAL € HISANN LOVHINOD 3 YOLIVHELINOD INIHd LNTFWNYIAOD 40 IWVN €2 YIBWNN LOVHINOD 3 HOLOVHINODIENS/AHOLOVELINGD 30 INVN €L
Z661°0€ oUNf auldx3
0v¥Z0-+020 'ON WO (-apIS 8suanay uo suondNiSu| 8aS) (asnelD Joenuod ,Syby Jusied, o} Juensing)
peacuddy uuod

-y




New Mexico Tech

Energetic Materials Research and Testing Center
801 Leroy Place ¢ Socorro, NM 87801
Phone: (505) 835-5312 & Fax: (505) 835-5630 ¢ http://www .emrtc.nmt.edu

June 15, 2000

DEPARTMENT OF THE AIR FORCE

Air Force Office of Scientific Research / NM
110 Duncan Avenue Room B115

Bolling AFB, DC 20332-8050

RE: F49620-98-1-0148
Final Technical Report
Final Invention Report

Enclosed are the final reporting requirements under the referenced contract. New
Mexico Tech and EMRTC appreciate your research opportunities and would like to
work with you again in the future.

The Technical Report is limited to the initial work began by the Principal
Investigator, T. Carney. He left New Mexico Tech, and therefore, was unable to
complete the entire contract requirements.

If you need additional information, contact Gayle Jones at 505-835-5810.

Sincerely, |

W.D. Peterson
Vice President for Admin. & Finance
NMIMT

XcC: W. Veon
L. Sakell




